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C06aM flOQbJMM 3d BO£H6 H H0M, LJOAb 



M306peTeHMfl - nOBblUJeHMO 34><|>eKTMBHOCTM 

npouecca aa cmbt yBe/umeHHsi Koa4>4>MMneHTa 
oxBaTa aane^KM. B rwiacT HarHeraior Awcnep- 

CMK) TBepAUX M3CTHU B BQAHOM paCTBOpe H6M- 

OHoreHHoro noBepxHOCTHO-a ktm bhoto 
eeuiecTBa. coAepacamyio 0,005-1,0% aoAopa* 
CTBOpMMoro noAMMepa OTMaccu'AMCnepcuM. 
AucnepcMJi TeepAUx nacTMLi npeACTasAjieT co- 
6oA AMcnepCMio HepacTBopnMux \b boao co- 
Aefl, noflyMeHHyo CMBiuMBa^MeM boa. 
coAepxcau4MxocaAKOo6pa3yioiUMe mohu. B xa- 

M6CTB6. BOAOpaCTBOPMMUX nOAMMepOB MC" 

no/ibayioT fioamb xpn abMma mah 
Kap6oKCMM6TvtAue/i/iK>/io3y. CnocoS noseo/ia- 
eT Aono/iHMTe^bHO Ao6biTb 15CK300 t hb4>tm 
na 1 t noAMMepa. 1 3,n.4>-/iu, 2 tb6a. 



M3o6peTeHne othocmtc* k He<t>TeAo6biBa- 

lOlUeA npOMbJLU/ieHHOCTM. 

Ue/ibK> M3o6peTeHM« PB/ifleTCfl noBbiiue* 
Hue 34>4>eKTHBH0CTM npouecca 3a cneT yse/iH- 
seHMfl k 03 <$>(J) m u n e h Ta oxBdTa 3a/iexw 

38B0AH6HM6M* 

£as ocyiMecTB/ieHnfl cnoco6a b Ancnep- 

CHtO TBepAbtX H3CTH14 B BOAHOM pdCTBOpe nO* 

BepxHocTHO-aKTWBHoro Beu^ecTBa. (I1AB) 
Aono/ifcMTeibHO b boast boaopbctbophmuA 
no/iMMep b Konw4ecTBe 0,005-1,0% ot o6mett 
Maccu AncnepcMM. , 

B xanecTBe BOAOpacTBopMMoro noAMMepa 
McnoAbayior nonnaxpn/iaMHA (flAA) m icap6ox* 
CMMeTnnue/i/itono3y (KMI4). 

^Mcnepcwfi TBepAwx sacrvm npeACTBBAfi- 
er co6qft AMcnepcMio HepaciBopHMux b boa© 
co/ieA, HanpuMep Kap6oHaTOB mam cy/ib4>aTOB 

KaAbUMII, 6apMfl, CTPOHUM5I, TMAPOOKMCeA MAM 



OKMceA MarHMA, Mcenesa m APyrux, KOTopue 
noAyMaiOT CMeuiMBdHMeM boa. coAep*camnx 
ocaAKOo6pa3yioiaM6 xaTMOHu m anwoHU. 

B npwA^araeMOM cnoco6e nprf bbcaohmm 
BOAOpacTBopMMoro noAMMepa (HAA m KMLQ, - 
coAepxamwx KapGoxcMAbHyio^aHMOHHyip 
rpynny, b boahuA pacrsop nAB Vi. Ancnepcuw 
TBepAux MacTMLi o6pa3yeTc« Ancnepcwfl mx b 
pacTBope-flAB m noAMMepa, xoTO^an arpera- 

TMBHO (aCCOUMBUMfl OTABAbHUX MCTM14 B()>AOKy- 
AU) M KMHeTMMeCKM (CKOpOCTb pd3AeA6HMH 

AHcnepcMM Ha TBepAyw m XMAxy»o>a3bi) 6o-. 
Aee ycTOftHMBa, Men AwcnepcMfl TBepAWX sac- 
tmu no M3B6CTHOMy cnoco6y. Taxan 

yCTOftMMBOCTb AmnepCMM 06tflCH«eTCfl aACop- 

6uMeA OTABAbHUX 4>AOKyA sacTMi;,. coAepxa- 
iUMX HABi Ha oahoA MO/iexyAe nohnMepa 3a • 

CH6T 06pa30BaHWfl npOMHOft xeMOCOp6UHOHHOA 

cba3m Mexgiy noeepxHOCTbio TBepAoA coneeofl 
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MacTMUbi c icapGoKCM/ibHOA rpynnoa noAMMepa 

M M CM6T MOH-A^nO/ltHOrO B3dMMOA8ACTBMA 

MexcAY MO/ieicyAdMH (lAB m noAMMepa. 06pa- 
30BaBLUnec« no/iMMepHMe 4>/ioiey/iu TsepAux 
nacTHU no paaMepy npeeocxoAflT padMep 4>ao- 

Ky/lfal TB6PAUX N8CTMU. 06p83yi0l4MXC* 3a CH6T 

npMMeKeHMfl TOAbxo riAB. 3to oSecnenMBaeT- 
6o/iee 34>4>6ktvi b h 06 yAaaAHBdHwie nopncTOfl 
cpeAoA He4)T«Horo n/iacia noAHMepcoAepxca- 
iumx 0/ioicy/i h, cootb6TCTB6hmo ( 6oAee 3<t>4>eK- 
TMBHoe nepepacnpeAe/ieHwe noTOica 
3dKaMMaaeM0A boa* b. c/ia6oAPeHvipyeMue 
He4>T^HacbiiueHHue npon/iacTKM. B otammmb 
or M3aecTHux cnoco6oa Aoeuw He4>TM. npu- 



10 



3Aeirrpoico/)opMMeTpe K0>fc#*a aamhb boahu 

590 HM M A^HH6 K*OB6TW 50.0 MM Hp* KOMHBT- 

hoA TeMnepaTypa.' 

Pe3yAbTaru MCCABAoaaHMa AwcnepcHo- 

CTM M yCTO&MMBOCTM * $OpMe Dmmc H D(*) BO 
BP0M6HM npMB€ACHU B T86A.1. M6M 60AbWe 

Dmkc. tbm 60/ibtue paaMep nacTMLi ocaAxa m, 
M6M AO/iwiue coxpaHneTCit orrrMHecxa* nAor- 
hoctw (D), T6M Bwtue ycTOftHMBOCTb AMcnep- 

CUM. 

AMcnepcHOCTb m ycToftMMBocTb TeepAux 
MacTvm b BOAe Mewbtue, M6M a oacTeope FIAB 
(onutu 1 m 10 no cpaBHeHMK) c 2 m 9). OAHaico 

BB6A6HM6 B A^CnepCMK) M8CTHU B paCTBOpfl 



m6hah np«A^*raeMbifl, 3HamrreAbH0 yBeAMMw*- 1 5 RAB no/iMMepa u xoAMMecrae 0,005- 1 ,0% pes- 

BaeTCn K034>4>wi4MeHT oxaaTa 3a AexcM ko noswujaeT A^cnepcHOCTb m yc70flMM*0CTb 

aaBOAHeHweM. AMCnepcMM -TBepsAux hbctmu b boamcm pbctbo- 

AMcnepcHOCTb m ycToflHMBOCTb Awcnep- * pe TIAB (onuTW 4-6 no cpaBHeHmo c onuroM 

CMMTBepAUXMaCTMUBBOAHOMpaCTBOpenAB, 2 ( onuT 8 c OnWTOM 9 M OnbITU 11 m 13 c 

coAepxcamefl (npeA>iaraeMbift cnoco6) h He cb- 20 onwTOM 2), rip* 3tom MMHMMaAbHoe coAepxca- 
Aepxcauiea (naBecTHua) BOAopaciBOpiiMuft 



Hue noAMMepa b AMcnepcMM, o6ecneMHBaio- 
ujee ee Bucoxyio A"cnepchocTb h 
ycTOftHMBOCTb, cocTaBA«eT 0,005 Mac. % (onu- 
tu 2 m 3 no cpaBHeHMio c onuTowNl), a Maiccw- 
25 MaAbHoe 1,0 Mac,%, Tax icaiT npw stom 
coAepxaHMM noAMMepa AOCTMradTca Makcn- 

MdAbHdfl yCTOWMMBOCTb AMCnepCHM B BOAe 

(onwT 1 1). 

Tbkmm o6pa30M, coAepxcaHHe noAMMepa b 
30 ycTO^MHBOA AwcnepcMM TeepAwx msctmu b 
boahom pacTBope riAB cocTdBAaer 0,005-1,0 
Mac.%. 

Oamh noAMMep (6e3 flAB) He o6ecne4MBa- 
er MaiccwMaAbHort ycTO^MMBOCTM m AwcnepcHO- 
35 ctm TBepAwx vacTviu b boas (onwT 6 no 
cpaBHeHMK) c 7. 1 1 c 12). 

Dp mm e|3 2. 34»4>eicTviBH0CTir npeAAara- 
eMoro cnoco6a m MaaecTHoro onpejt^BA awt npw 
4>MAbTpcunM AHcnepcwH TBepAbik^acTMu Me- 
e noAMMepa wcnoAbayioT PIAA . 40 pe3 OAHopoAHue boao- m He4>Te^jCwmeHHbie 
' co cTeneHbio rnAPOAM3a 15% moacam nAacra, npeACTaBAeHHue tioavimhicto- 



noAMMep, m mx 3<t>4>etcrnBHOCTb onpeAeAAK>T 

npM BUTeCHeHMM He4>TM H3 HeOAHOpOAHOA MO- 
A6AM HAaCTd.. 

B KawecTBe A^cnepcviM TB.epAux MacTMu 
McnoAbayiOT AMcnepcMK) »cap6oHaTa KaAbuun. 
.noAysaiotuyiocA npn CMeuiMBdHMH boahofo 
0,05%-Horo pacTBopa xAbpMcroro KaAbUMfl c 

0,05%-HUM BOAHWM paCTBOpOM K8p60HdTa 
HBTpMH B 06ieMHOM COOTHOLUeHMM 1:1, HAH 

MOAeAb ctomhoA BOAbt. coAepxau4yK>.%: xao* 
'pwcTbi^ xaAbuwft 0.195: xaophctuA MamM« 
0.043: XAopHCTwA HdTpM* 0,135; 6MKap6onaT 
HaTpMfl 0,032, c 0,025%-HWM boahwm pacTBO- 

POM Kdp60HdT3 KBAbUMA B pdBHUX 06beM3X. 

B KdMecTBe .riAB HcnoAb3yiOT HewoHoreH- 

HUe TIAB MdpKdH H60HOA ACD-10 mam AO-12 
npoAyxTU, coAepxcamne mx, MapxH CKGp3B 
ham CH(Mfl« 

B KBMeCTBj 
MOA. MdCCU 10 

(f>1). nAA Mo/i. Maccw 15.6 10° co CTeneHbio 
rMAP0AH3a 25% (n-2) m KM LI 

flMCnepcMio TsepAwx nacTMU noAynaiOT 

CMeUIMBaHM6M B paBHUX pOveMaX BOAHUX 

pacTBopos riAB, coAepxaiUHX ocaAKOo6pa3y- 

KDlMMft KaTMOH OAbUMS (h MarHMfl 8 CTOMHOfl 

BOAe), m noAMMepa, coAepxamMx ocaAKOo6pa- 
aytouxniA aHMOH-icap6oHaT. 

npMroTOBAeHHwe BOAHwe AMcnepcMM 
KapGoHara xaAbUMA (h xap6oHar MarkMA b 
croHHOfl BOAe) coAepxcaT (c KapSoHaTOM iifer- 
hma a croMHOfl BOAe), Mac.%: CaC03 0.05^0,1; 
riAB 0,005-0,5; noAMMep 0.001-1,0. 

n p m m e p 1. MccAeAytOT AMcnepcHOCTb 

M yCTOftHMBOCTb npMTOTOBAeHHWX AMcnepcMft 
BO BpeMjSHM. YCTOMHMBOCTb OMeHHB3»OT HO M3 1 

MeHeHMio onTHHecicoA nAOTHOCTM (D) npMro- 

TOBA6H H UX AMCnepCM A BO Bp6M6HM, 

OnTMMecxyio nAOTHOCTb onpeAeAniOT Ha <(>o to- 



BblM neCMdHMKOM, A/lMHOft 27 CM^^HaMeTpOM 

1,1 cm m npoHwuaeMOCTbK) 5-5,S^Mkm 2 , Boao-, 
HacuuaeHHyto MOAeAb totobsit nyTieM saKamcM 
45 Tpex nopoBux o6beMOB boau c cyMMapHWM 
coAepxaHneM conert 1.59% npH hoctoahhom 
A3 BAeHHM ao auxoAa Ha ycTdHOBMBuiMAai pe- 

XCHM 4>MAbTpaUMM M <J>MKCMpyK>T BpBMA 4>MAbT- 

pauMM eAMHHuu oS^eMa boau (CB). 
50 He4>T8HacbimeHHyio MOAeAb totobat Taioce 

KBK M BOACfHaCbiLUeHHytt. HO 3aTeM AOnOAHM- 
TCAbHO npOKBMMBdlOT He^Tb B«3KOCTb»0 8,9 

Mfla c npM 20°C ao HecHM^aeMoft octbtomhoA 
BOAonac bi U46H hoctm, OnuTu :npoBOAflT 
55 npM65°C. ^ 

Hepe3 icepn npoxanHBaiOT AflCycraHOBHB- 
aierocfl pexMMa 4>ma bTpa umm o&frio Tpex no- 
poBux o6beMOB MCCAeAyeMoA" f AMcnepcMM 
KdpGoHBTa xasrbuuA fi boahom pacTBope ITAB 
no MBBecTHOMy cnoco6y mam boahom pacTBope 
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flAB m noiiMMepa no npeA/iaraeMOMycnoco6y, 
m/im BOAHbiA pacTBop no/iMMepa TOfl xe KOH- 
ueHTpauwM, mto m b MCC/ieAyeMOft AMcnepcMM, 
no HdaecTHOMy cnoco6y {6c3 ocaA*a) m <}>mkcm- 

pyiOT BpeMfl 4>M/TbTpaqMM eflMHUUW 06beM3 
npOKdMBHHOft XMAKOCTM, 

OnpeAe/uuoT 4>a*Top conpoTMB/ieuM* 

<{>M/)bTpaUMM.Kd)KAOA XMAKOCTM B BOAO- (b) M 

He4>T6HacumeHHbix(H) xepnax no Qopwyne 

— juwn.n 

W xtiab , r A Hcn m r n - cootbbtctbghho ope- 
ma 4>nabTpauMM riAB.AMcnepcMMM no/iMMepa. 

riO OTHOLUeHWK) ■ 



•AMcn.n 



PC (Voxb.) ~ ^AB^wcn.n ^ 

cyA«T o pery/iMpyiotneft cnoco6HOCTM (PC)wim 
06 W3MeHeHMM xo3<t><t>MUM6HTa oxBaTa v OX a. 
n/iacTa saBOAHeHMeM npn npoxaMxe McnuTye- 

MUX C0CT3B0B HO TO ft M/IM MHOft TeXHO/lOrMM. 

HeM Bbiuje 3tot noxaaaTe/ib, TeM 3<t><t>eicTMB- 
Hee cnocoG. 

Peay/ibTatu onuTOB npMBeABHy b radn.l. 
. Kbk no <fcairropy conpoTMBAeHMA, Tax m no xo- 
3<t>4>nuneHTy oxBaTa npeA»araeMuft cnoco6 
Oo/iee 3<t>4>^KTMBeH, MeM H3aecTHuA m cnoco6 
nonHMepHoro aaBOAneHMii (onwTU I'm 2 no 
cpaeHeHMKD c on ut3mm 3-6, onwTW 7 m 8 - c 
onuTBMM 9-12 m onuTU 13 h 14 - c onwTaMM 
15-18). . ' 

Tax mm oSpaaoM, npeA/iaraeMuft cnoco6 
AoCbiMM He<t>TM 34><t>exTMBHee MSBecTHbix cno- 
co6ob 3a cneT 60/iee 3<t><)>eKTMBHoro nepepac- 
npeAB/ieHMn saxaHMBaeMux xmakoct6A M3 
boao- b He4»TeHacuu46HHwe npon/iacTKM, a 
c/ieAOUTenbHO, 3a cm«t yBe/iMM6HM* xo3<t>4>"~ 
UMeHTa oxaara 3a/iexM 3dBOAHeHMeM. 



npeAiaraeMwa cnocoS Mcnonb3yK>T a/i* 
noButueHMfl He^reoTAawM n/iacroB nyTeM 3a- 
ROAHeHuq ero b ^eyx BapwaHrax. 
• no nepBOMy sapMaHTy, xorloa He<t>T«Hoe 
5 MecTopoxAeHMe pa3pa6arwBa»OT nyTeM 3a- 
xaMKM npecnofl boau, a b boaoboa nooMepeA- 
ho A03MpyiOT ho/iMMep, DAB, 

KOHUeHTpMpOBdHHWe BOflHUfi • pdCTBOpfa! CO* 

neft (inenoneft m kmc/iot), oGpaayibinMx MexAy 
10 C060A m/im c nnacTOBoA boaoA HepacTBopM- 
Mbift ocaAOK, npMroToa/ieHHyio A^cnepcMK) 38- 
xaMMBa«OT a n/iacT, 

flO BTOpOMy BdpMBHTy, KOf^B He4>TAH06 

MecTopoxAeHue pa3pa6aTUBaK>T .nyTeM 33- 
15 KasxM ctohhux boa. coAepkatUMx B3BeiueH- 

HWe MBCTMUU M HC^Tb, C yCTBHOBOK 

noAroTOBKM He<)>TM m/im mx cMecbio c npecHOft 

BOAOft, B BOAOBOA C 3 TO ft BO AO ft A03MpyK)T 

no/iMMep m flAB M3 pacseTa no/iyMeHMB 0,005- 
20 1 ,0%-Horo pacTBopa mx b 3aKaMneaeMo« boab. 
Flo cpaBHBHMio c M3BecTHUM npeA/iarae- 
muA cnoco6 BUTecHeHMA He<J>TM no3Bo/ineT 
Aono/iHMTenbHO AoSbiTb 150-300 t hb4»tm hs 1 
t no/iMMepa. 
25 O op My /i a M3o6'peT6HMft 

1. Cnoco6 ao6uhm h64>tm* BK/uonaioiuMft 
3axaMxy b nnacT AMcnepcMM tbbpaux wacTMU b 
boahom pacTBope noaepxHocTHO-axTMBHoro 

BBiUeCTBa. OT/IMVBIOIUMACB TeM* MTO, c 

30 ue/ibK) noeuiueHMfl 34>4>eKTMBHOCTM cnoco6a 

3d CHeT yBe/lMH€HM5l K03<t><|>MUMeHTa OXBdTa 

nnacTa 3dBOAHeHMeM, AMcnepcwn TaepAux sa- 

CTMLt B paCTBOpe nOBepXHOCTHO-aiCTMBHOrO Be- 
U46CTBa AOnOflHMTe/lb MO - COAepXMT 

35 BOAOpacTBopMMuA no/iMMep B ko/immgctbc 
0,005-1,0% ot o6meft Maccw AMcnepCMM. 

2. Cnoco6 no n.1 v ot/im h ar io m m ft c « 
T6M, mto b xaMecTse BOAopacTBopMMoro noyi- 
MMepa McnonbayiOT no/iMaxpM/iaMMA m/im xap- 
40 6oKCMMeTM/iue/in»o/i03y* 
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